HOW DID WE FIND OUT 
ABOUT SOLAR POWER? 
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Hindi Translation : Arvind Gupta 



#T cfc ^ 3 

m n i 

^R-u-Tici 

UNt 3^c||q: 34<(c|^ Tjt^j 
i rj# crt yqqyi 

Rjt # qqqq qr ?fq 4 #?t t 3 |r yipuiqT % qqqq 

qqqT 3 qq#q f#qr ti RTiR-qq# # ■qa^t qR qq# qq qqr qrq-Rfiq ti 
qt qft Rjt qt qq# # qi# qq ft MiH qq sqsftMH qk 
3 #rt#pt qqm ti f#R q sqsftMH, qqT qt qq#q-^##iqHis;g #k 

Midi # qP5 ?RqT RT 3H I qRRT ®Hld tl IT# qfqq qq H^cq qk qqt 

3pq qq# rst# ti q# # # rtt# qrqq# qq# t Pdnqq qq qq#q qqq 
tl 

■qprt # PcIMcH 3 #q if 3fiq#3F ?cn q fqpf ^Tl# tl qqM 
HRd RT# y I ufl IT# 3TTq#qq qt HIH dldR PddJ Rqt TsRT t'l 

RTRsrT-RRteT ■Hid H5<rl # qt ##' t ■ddld # # ®lld 

<=b I q <H qq RR Pddl I H*jS, # <5d c|I<H RJSFT yi u D qPlfftqq#' (PldH) 

RTgq qt dd$<il # qq qR tdT 3f[R y|cj->Pc|ch #q # qqpf RRI 3Rq frq 

# cbWdi, #t qr yi^Pdch #q TWi qRq t qq ## qp w R^t 

qt do# RT # tqi it aff | 

Rjt qt *jq tt ppftt rr qqT qq qt d-Rdl ti q^qt RR qi# 

^nqi-qRT ^JR H5d # diK u l qRT # f#T # #R Hid R q# ## #R 

q# qq Rq# ti irtrt qqq sdi# q q|q ## #r qp? qqnqq q qrf 
qqT q# ti q# qqT qqqn tfq 't' qqqq qqq q3?ft t 3tr qqi 
qqqq q«TTq ti rj 4 qt ?fq ^ qqqq tt qq qqit qqqt t 3 |r qq 
qq qqq-qqqf ^t qt qqqiq qq qq?t ti 

Rjqq qft q qqrqrqq qq qpft qq qqqT t fqqq ^ihhih 
q <siidd qqq ti qq^jqq qftfqrfqqr tfq qr qTqqff q hm! qt ftel-ftel 
fqqqq 15 tqqq qqtq qR fqRqf ti qifRqi qq 

qq qpft ^qqtq q qqt fqq RqqR q qrqq fqqrqT ti qq# qfqqf #fR 
$Kdi # # qq qq# qiqr qq nq>d t'l 
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tFT ^nf frort 4 ft tottot f? totto ^ 4 

ttWi 

4t-* 4 TFT TOTTOFRT *4 -MNI 4 fTOR T?T TTfc-T5FTf FT 
TOR TOcft TO TO 4t Tj4 Ft TfTOft 3fk to 4 4^5 TOff 4 tl TOT TOT 
«(|R^I, McH-do 4, TOTOTT, 4 t TO 44" 4 TTfro TO4 Ft TOT TOt FT 
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rrtr rtrr Rkr ffnt k t - 3 ^ rrr ri^r ^4 rr RRif 3 
ti 

1-j4 ft R^Rt RR7 R|R Hldl f dndt Hsf-ddl tl RT ■Hid 1j4 ft 
1 J*^t RT 'HSKdH RTRlt -dodl Rif Hldl R<dl RT HIM, olH <dl<H ■HHHrl diiddi , 
tdl, tR Riff ff 130 '^JRT RfRRi Rldil Rf tl 

Rk-do'dl Rif RR Hldl RRdd RR ff Hld-^-HId R^Rt RT 
d J iidK rr# wt ti ^iPh+T ^ 3rjrr ^j4 offt -^qr RRtt 
500-600 RlftR RTRTT RR5 Rift Ttff I 




WATER CYCLE 

RR RRi 



SHO ff Rif diR dlRH-Sd RR Rtf dvH sfk 6dl Rf 
dHild t^T d-Kd R <2lk kldl tl R>?9 3T5lf HMKl R> Midi Rif RTR R 
dSddl tl di« dnRt RR-Rfkf ski ■Hl<a) didl tl RT Rl? Rif dodt 
RR H,di d§d Wtdi Iskhi ff tidl tl RHd R Rif Rfkdiki *^1 R£Rf 
ft Hlteldl tl 

RSRf 1131 Hl<gl Rf 1^4 Rif RiRf ®KdlS Rff ftff I Rff RlRif R^Rt 
RR r 4 RsTcft tl RRTR fRHT R*Rf RR1RR kft RR Rlftl RR R RT RtR 
RR Riff 3 |r R«Rf RT Riff kldd RRRR Rff RfcTTI 
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3RTT R^Rf eRRTeTR RR-RR Tj4 Rif dndf RR ■Hl<9dl TSefl eft 
RTTR RRRR dIMHH eddldk RToeR WI 3^R 3TeT it* RTeff RT TT^ft RTR 
RFTcft sftT RfR RT RTTI RfRR TO ft R1RTI TOT, ftR R tJSRT 
RT TOff Rlteldl t R^ TTR ^ RRR oft oll^d R ttf tl 

ftd f 3RR died! -dndf sftr Ret R 'did died! dodt R» ■H^edd Rf 
WI tf R«Rf RT eddldk RRT Rtf dlMHId RRT WI tl 

rt tot rr itr Tjf-^tf ^ ^RRTR Rtf eft m rr 
T fgRFt rt eft Rttt tor Rtf rrrt 3ik rr! r| yP^ed eft Rtf T§tf 
tttf? 

Rtf I TOleR R RR RR -dodf RR TRRRteR Rtf Rtttl RR RR *dl 
Rtf RRRtR RR Rt Rtf RRTRI RR RR RR TOff RR RRT RRRT Rtf TOff ^ 
<j<H< RRRT Rff dndf R RReR RR TTRTet t RTT RR R *t>Hi RT RrT R tf 
qRdfefd tftfl Tjf-TOtf RR Rp3 Rf RRRTR RRR R TO R RRR R«Rf Rtf 
tf ttRfl RR R^Rf RR Rtf RRR tt RRRT RR RRRR RTRRTeR RR RTRRI 

RR RiR-RiR RtTR R' did d$ld dpi tldl I RTTR RR Midi RRTT 
RRR Ri RIRd RR RTRTT P+>T did Rtf f pHed RTRRTI SKdl RReR dpi tf 
RRf RR RTdl RT Rtf eTRT HtP'dd 't RReR RR RRRR RRRtR RR RlRjtl 
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THE EARTH’S HEAT COMES FROM THE SUN 

R2Rt TR *&m ft 3TRft t 




#rff % ^ RR RRRTT 3 JjWHId feRT tl RR R^RR f RR Sjq 

#rr t 3 ^ rrrt rt r rrr ti rrr rr RRf t sfk rr 

STRICT RRRR RR?t tl 

RTRtR W R RR RRTRR t RRRRf' Rt RfSFT RtRK RR ?fR 3RR 
RT fRFR RjRFT sslsi -Jllcll RTI ■hRrI R RR 7j4 'RRTRRT R RNf RTRT RR 
Tjt R7t RR RRRFtRRt fRRRT RR Rf^TR RlRR R7t %gfRRR RfR ^R^Tcft 
R MRRdl Rfl 

R7 3RR £JR 'R %R 'ER I^RTT RTRT eft fqR RRR RTftR, ci-sl 
RRTR 3fR RRf *ft 3TRT 3TTRRtl RRR RTRFR R RR RT TfR fRRRT RR 
RRRRff RRR 't RRR RRTI RRR eft 3TRT 3Rcft RTRJ RRT , SJTR 3fR 
RR1R rIrR RTRT tt TRRTI 




INVISIBLE UGHT VISIBLE UGHT INVISIBLE LIGHT 

URIVI ^?R URIVI 3^RTJR^T 
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RRR RR RWR RTRR RRf JJH-MNHl Rfttf f 3TRR RR RR r 4 
RR RTRI JR RT R( RRR 3RRTR RfR Rif RRT RR Rtf RTRffl sfft fRR RR 
Rtf 1TRT <s||$< RRRT Rtf RT x TT?ft I 

Rtf MTT tRRH-fRTMT w RlsqR R RRMT t^T RTRTf tl R^ 
fSFlfe-fWf RTM-RT^ RRTm fRTMT ^ff tf tftf tl MRt 

ttf RT RRM RR fRMt Rtf ttf tl RRR R R RRRRT RTf MRf fRTM tf 
JRRRR RRT Reft RTRf t, RRJ RPRt ^lk-fRRR 3TRT R R1RT Rtf RT 
RTRfl 1TRR RT SR 3TRI RR RTRRIR RSRT TRRT tl 

RRRTfRRf R RlR RRTR RT %R RRR tr RR RRTJI R|RT 

RR RTRR Rif Rt RR RTTRR R^R RR tcff RT RRR RT RR R RiR RRf tf 
3Rtf cK5 RRRR 2 ) I RR RfRR RR R RTRT RiR Rtf RRRT, cff Rf 
RRR ^ RR t RR RT ‘tfR’ TR?f tl fRftTR RR RRR RT rt 
‘R fRRTRR’ RTRMt tl 

fRR cK5 tf RRR (tfj 3RR diE9 RRI?f) RRf RR RfRTRR RSTR 
t RR RRIR RR ‘tfRRTRR RR^RR’ RTRR tl 

RRR RTRFR RT RRR ^ RTR HR tfRRTRR RT RR R JR RRI 
RR RcfapT RRR R RRRff 'JR: MR j|| 

2 RjfRT 3TPT -R^ fesr 

RRT 'jt fRiRRf RR RRTRETT RRM R^t RR7 MR JRRTR t 
Rifs, cl RRR RR RTtf dfldil t? RR RgR ■Hid MRf JRT Rf2 R sfR R 
Rifs, cl tftf fRRR Rtl RR R1RRTR RSRT tfq RR RRRf R' RR RTsf RRRTR 

tftl 

JRR RRTR R JRrfq^f atk RfR R fRRlfRRf R RRT ^RR RTf I 
RttR RR RRRRT Rof fRRRTT RR RRT 3TRRRT (RR ^R 3TR R>f 3Tk jt) 
RtR R RRRfffR fRTRT eft R RRT fRJ RT sRfeT jtfl RRT tf fRRTT R 
RRTRfcR 3RRf efff fRTRR 3TRRRT R^R R RRTRRR RRT fRJ RR 'SRTRRf 
tf RTTRfl 

RRRfffR fRTRR fRR ^TR R 3RRR fReTeff RTTRTR (ctfeR R 
‘ 3TFT RR MIR’) RRfRTR RTRRTRT RRffRT RM RT 3#IRT dlMHH R MR 
rIrI R RffRT 3TFT RFT Rldl Rfl 



RRR RRR RRRTR R RTR RR rW RR 3RRTR R?Mr RTI M 



mW m fmaa m 3mm am ffcr^Tcfr *?Fl ^TT TJcff 230 ^NT a 

^Tpft J ifuid^H ^fef?T^3Tra 3 Rte)MI fe WI 3TTmia mT at^T fmaaf 
mt yob FVa m d-iTsa dvH 3Tfam arsm 5V II I aammT 3H|cbK 3T*Idl?l 
at f*FT Sld-K PFIFT 3T^ at fa?t; at child iW 'WTcTT tl 




ifldsildy 



^m WI 3mfm m mW m 3T^T on# mm a aamftfa 
fmaa am fa| m 3mm #atl W f^l mr dIMHH ap maT 
PFTFT 3^t mt aw m dlMHId 6000 ftat afpaaa m mom #TTI 
3#im dIMHH aa FT^ft Rapt matt mH RPT amrat sfp atf aar aaf 
amat f a fTOd W*ftl m3 amR m mWt' att ‘^-aaat’ mT am fma 
mm 

■joa ama a ^jaamaft mr amia m mfa a#' ma ama ^i mr 
mWr mr aarar mfara mrar a at ammt |am am marat m sapm atm 
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J ifuid^H TOR^^Rl TORT RRR R TOTTOt RTfTO ^1 ^ 214 4 RR 

11 HR I pH TO R PuPlld) TO RR TO ftTOT TOTTO ¥RM TOT RR RR 
TOTOR TOpR TOt HsHHdl R TO RTOTO TOf TORTOI 



RSTOjR if Mid 1*1 
RTit T5l£ T^RT 

SMALL BURNING MIRROR 
USED IN MIDDLE AGES 




TOITO r FklR 5 11^ TORRt RFR RRt R 1?tl RTOJ TORT 
T-H TO T? 1% RR Rt did ^°S TO PdH, Rk-RTOf TO RR R ■hN sfl 
fRT TO TOR 1000 R fTOR R TOR RIRTT RTO TORT yPldH 
kRTfRTO 3RR-7TTOT '-t * HR-TOI ’ TO fRRR TO U,di ydd4'> Rrl<al PdRH TOR 
fTORRT TOT TOfRR TO ^ %R HTORTR 3TTTOR TO TOWf' cfn RRRRsT from 
1250 TO RFTRR 4,=b 3RTR lqg,M RTO RTOR % 3TR-TOR TOt fTORTR Hcsl 
3fR Rk R1T fro RcfT fRR ipHdHH TOWT TO TOTlM ^ ftTOTTTO 
R TORRTR TO^tl TO#TR TOR R $R||h7 TO ^ 3RR TOR TOR TO 

tjsttr from 

RT£ TO fTOR TOfR TOTO TORf R?t TO TO 3TR TOtk ^4 U I TORI 
RJR fRI ^R TOtR TOWT R RTjJ TO RTOTO TO RRITTO TO TORT TOI 3 
TOR 3TFt TOR TO r 4 u ll TO RTOT RTO TO|R toIrR TOR TOI 

TO Tpt TOt HR? TO 4i"is,d TOR TO 3TR 3RR RfTTO TORT TO ^JTO 
^1 RRTOfRTO TO RtTOTRR TOt ^RTR MR TO TOR 3TR TOTTOT 3TTOT RRRRT 
RPt RR TOI 

1767 3 RR fRTR ^iPdTO RltR TO R^JC R TOf TORT TO feRT 
TOT RTO-TO-3TTO-RTO 7TOTI 7RTO feRT 3THR TOTO TOR f5R R TOTR 
RRRT RITOdl sfR fRR RRR 3TR TOR fTOR TOT RIRRR fcRT RfRTO RR 
TOR fTO TOTR Midi RRRR RRRI 
10 





ILLUSTRATION FROM ALHAZAN’S BOOK 

3M-F5FT cfct TJTfTcfi =FT f%T? 





11 




fR RRRT # R#-feRT RR RdRTR RTsTT RTRT RTI 

1830 #' fRfelT teHlld^lll-# fRf#RR ^r#Rl Rfi#R 3TR#R7T #‘ RT#' RR 
3FRRR RTT T# #| ^-7J|T # fTT RFIRT #' R#1R RTRR RRRR RT %R 
RRT R^-fR^T feRlsH fRTRT Rif f#Ri ?rp RR RRR# RTTRT RTI 




SIR JOHN HERSCHEL 

TTTRTRIT^Rr 



3TTTTR R RRT R#R RT RR-feR RRTRT RRT yPlRid RTTR RTI 
fRRTf RRRT R RRRRTT RT RRT# RRTRTT RTT Rl RTRR RRRR RT RTTJ 
RRTTRT RT# 3TfRRT 3TTTTTR RTI S^R R#TR RRTRTRT ## R# RTTR #1 
1769 R RRT TRRfe?T ##f#qT ##R RTR # RTR Rf#R RRRTT 
3R53T T#R-#RR RRTRTI RT RTR R RTRT# RT RRRTTT RRTTRR RRT RT^ 
Rif d'chl R RT# RR RRTRTT RTcTT RTI RTR R# RTR R#T# Rf f#TTTT RTTJ 
RT ##T fRT-RRT ^JRR RflRTR R#f# RTT# Rfl 

RRR # RTR # TTRRT R 3TRRR RRTTRR fR 3# R %RT RRI 
1800 R ### R fR RRTR RT RT#R 500 #RR RTT#TR #1 R#-R# RTT# 
Rf RTTR #' ## fRTT 3TR#RR R ##| 

RR RTR-Rprlcl RRR RT TT# RRR RTTR f## RRRf R^T RT 
RTRRR RR RTTTRf#RT RTT# #1 Rf RT# RT RR# RR RRfTR f#TT# f# Rf 
RRT 3#T RT# Rif RR # fRR3T Rf 3TT# RR Midi I RRR RRR# # s#d 
RTTR 3#T #7 # ls«s| R#TRT RT Rl-Sfl I 

RTR RT #R# # # 3Tl#ffRRT RTT# RR TTRRTR fRTRTI RR# ##f 
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ml ' 4 ) c H 4 «s*Ri 4 qm qrqt qfqmH stftti 

qiq m fqq m qqpl m %q <rl J I Id K mtqq m qrerst ml 
qqrHT qqqq mi qq q$ qt wi qqnm q q?i qq mtqqn m mmqt mi 
qqrq mi mq qq q|q fq ql <nmsl sfrq miq<di <simq cTRTT ■^^ttcTT m sfiq 
qq mpr qqqT qqm mi mm qrq ^q mqq qq ^ sfrq qqqqq qqtmT an? 

qqr qj4 ml mmf ql qpff qqRqmq qrq ml m pimal sft ? 
qq qqqq m qrtqiq qmr q ?fq q mqqfqt mqq fqqT m qr^qn mi qq 
qqlm ml aqtmf qqqimqq *ff, mqffm qq mqq qfejq ml afrq qmqq 
■gqq q qqqqq mil 

qqftq w qj^ mi fqfr qqq qqqtq fmqT qm mi qfqq 
qqqqq m qqqq qm ^qpft qqlfqqq #qf ^ ql mra m mfqf ml qm qqfl 
q mtemq qm qm mqqr mi 



mf qqr 




qtrt mr mimpiT 

HERO’S DEVICE 
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RTO <Tcfd ^ ^ Midi RTI STHTO ^ ft RTO dell g<H< RcfR TO 
■df>H<l RTR ft gsl Rtl TOR hm! o||cH c^cl'l TOt ?JT R <<211 Rldl eft d<HTO 
3TRT TOt 5TO Rtf $1 to< ^ <rlcTi I S<H<rl dell if* Hldl -dcSTOT gr-lt ®l<ld -dell 
^lld 1 1 

Midi -cfCoH TO RR TOIH TJ<f TOt ^R ft ■H*-H'd sldl I RT $1<I TO 
cRTOTR tt^T RTO Rsidldl RTI 

fRt TO TJ*f TOt ?JT k deleft RRT TOR ‘3TFk TO 1 RTRTO 
RTR-RR k k RTORft eft RT RRteT TO TJT tpR TORTtl TO^ RTRtR TjfcNf 

t tot «fq if rrIr % tort! ti Riktro eftnt to ^rr Reftfroro RTfror 

RTOTTR ^ TORfTO TO RRTO «jq R RRT TO kteHT RTI 

slid feed g$;il dIH TO TORRTRt RtT-TOTOf R <ifx| Rk TOTef TOef 
RT^ftTO ^iPHTO *tl 1861 R TO#t TOeft TO Rtf-feTO TO 'gt TOfTO 
tor rtrt r sftr Rfaro gg TOfro TOti grrR ir RR-ftror to torrft 
sffc TOT I 

TOT RRTOTTO k ^RTf Rift TORT R3TR R RTOeT fR| Rt Rfft TOt 
geld l R Midi TOt TOTcT RfRTO RTTO TO d'fl ft TOR RTRI RTRTef TOt cK6 
■gTO TOTR RTRR RTO RTR -3TplT RR[Tt TO TR TO RRTeT TOT <=lkd TOR RTRI 
1866 R "gTO R RTO TOST Rtf-TORT TORTOI TORTOt RTO R R Rift 
RRTefTOT RTO RIR TO SRd ReTT RTRI 
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MOUCHOrS SOLAR ENGINE, PARIS 1878 

TJRTt TOT <ileU-$TOd ( kftTT 1878 ) 





FR 3MR1R ofJT 3T1RTTT RT|R R5T RT 3plT RTTR RTf RpRRI Rp'l 

far mi ^R f£ ggRT r gg rtP rP rtrP rPi ^f^rf r strrt tftft 

RTRF 4l fR%R M R g# RTT 3TRRT TTFR-gRR FRRTR RTTR 

RTT HIRil fff Rfff fRFTI 

^#TR gRTT % FRlft 3TRfpRTT R ffRR RRR RTTFFt 3TRRpffRT R 
RRTR RTTR Rit FTRpI RRT gg RfP RTpf RTRp R Rpl gRT RTR RTTRFT 
fRRRTF RRTTR RT sJRPdg RRT TpTT-FRf S^R MRT FRRTRp TTTfRR #Rfl 
FRTTp 3TRfpRTT R gRl R 3RpRTT TTlT-IFF RTRTg RT RTR f*FT-f*FT dd4 
RTTR R> %R S<rdHKd PtiM, RRI 

R5I RT ■HK-SR'll R 3RRR RTTR fRTRT RT TTTRTTR TTRRT RiP 
3TRSTT R Rp RTTR 3ffRRT RRR 8pl 

RRTfRT gg Rt gRR R fRFRp t fRfFR RR RTR TsFRTRt tl RR 
RTR RR T? fRT TTtT-TTRRp 'F RT^ g4 R|R RTFl Rp^ i?l Tj4 Rft fRTTRT RTT 
^RpRR RTTR RTFT 3TRRRT R,4 U I Rt RTTR RRRT TTTRT It sflT RTTR RTRp <SKN 
ift TTRTRT T?l fRF R.4 u I RR Tj4 RiP fRTTRT RR RRFTR F' PrlM, TTRRTT Tj4 
RTp fRRTT R gRFT RRRT RTI RR R1TT gP^Rid RRR RTI 

RRT Tj4 ^ RRRRT RR R>"fs,d RRR Rp -STRURT 3TpT RTfst fRRTRR 
RT? RRT RTR RTRRTR Rit TTTRTTR T|4 RfP TTRTRp RR fRRT RTpRR fRTg 
FRRTR fRTRT RT TTRTRT RTI 

RRT dIMRH RT RRRT Rp %R RTRp TT RTR dIMRH RR FRFR 
RTF RTF RRTRf RR FTRpR fRTRT FT TTRTRT RTI F5TFFT RT fFR FRpfRRT 
-33 feff RpHrlRR RT FRFRT fl 3TRffRRT 3TTTRT R RRT ^FT RTRp t RRg 
RTR RTFT RT RT RRT cRTT R RRTT Rldl 'll Tj4 Rft TTTRTTRT ^R R»f RRf ff 
RT fRTT ^ ^FTT R RRTT Mlf tl fTT Rp[F 3TRffRRT f[TT ‘^RT# t sflT RTR 
^TTT Rf RTTR RTTRt 'll 

?R RRRT RTR-dIMHH RT RRF RTFT RRTTT TTTFT-'fRR RRR 
SRlPlRT RTTTf 4r4 R RRTRTI 3-5 Rf TTRT fRT fTT RRTTT RTT SRd RTTR Rp 
RlTTR R 3FST R#‘ RFRT RTg RT 3TRfpRTT RT ffTR %R RR^RR RTRTI 
1890 R ‘FRF FTM RTT R RRT fRTTTTR Rp %#l 

1900 ^ g?T R ^ RTR dIMRH RT TTlT-gRR 3TRTPRTT RT 
RpRFT-RfRRRt PPlWH R Rp RRI TTRR RR 3flT RFTTF fRR 3TRTpRfP 
FRtfRRT Tfe R 3TRppRTT R RRTRI RT ^R fP TTlT-FRp RTT RfRER 
RRRRF fRTRT RRp RRR RRTRT5 Tpqr 3TpT TTlT-FRlP RfP TTRp FRpRT 
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RT Rpft fRTT RRT I ' 3 pJ ■HHI'-d tt RRRf tt R]4 r RTT <5l-t1 tt T FTT I 

RTT 41 -cl TTTRK U I RRRT 4 Rif T|RTT fR Rf R§Rf 4 °htl 
®1sck r4i rU-sr^i r 14m, rr t[rt 3pr4 <21 ®k btl 4ti 3 r4i rtr 
■fRR R RR TTlR 4t f4eTI 

RRR RRpp: ^4 RTR 4eT tRR 4 rPT RT sJWHId 

fRTRT RR PFTTI RTTRR R TJRTRR RTT RTt RRT RTTRT =b si 'JRIRJ 3TTTTPT 

rti 44 rt4tt 4 ■gf^RR 34 t Rfcr Tftr-tRRf 4 tjrtt Rft rpt pftR 

gR RRI 



3 RPtf W^t 

Rpft R RRRPTt tf4 R fRR RRRTT RRTTRT ttRT RTRt RfR tl 
RT^ RTT Rtt 4 r 4 RT 3pR|4 Rpft 4 4t RRT RR RRT tl RRTRTR R 
fRR 3RR tt Rpft 4 RRPTT RTTTRRR Rtf t Rt RRTRR RRTTR Rpft 4 eft 
RRT RR 4t TTRTRT tl RRPT R f4TR RTRPR r 4 Rpft tt TTRTT RRRT ttRT 
tl RR RR RRR ■MM R f4TR tt Rtt RTRJ, RRT Rf 4 RH-S RT RefR 
4t4 Rf fRR 4t Rtt tl 

RTRJ r 4 Rpft Ri 14m, RR 14>41 RefR 4 TTRRTT 3TPT RT r 4 
RTTRT RTR4 tPlI I RRTfR RSM , RRR 3tr RefR 4t4 R 14m, RTTR Rpft 
RRRT r4 r 4 RPR 4 RTPtt fRR 4f T°pf ttRTI 

3TPT RRTR RRR R ftTR TTRTtt RTT2RT RT ^T 4 RTTReTT RTRT 
RR RlftR RTR t 3 t4 Rr 4 RRf tt RTRff tl ^Rp^m, fRRRf RIRptt 4 
RW 4 RRR RRT tt fRR ‘RRR fRRR’ ttRT RT fRRR fRT RR tt fRT 4 
■HKI RTfeR RPTR ■HHM tt RPTT RR RRR RtR SRd 4 RR RR tt Ppb 
RRR 4l 

3TRT RR RlftR RTp4 T|4 Rft RR1RRT 4 TPRR Rt fRT RRT? Rpft 

4 r 4 RRft gR 4 TRR 4 RTTRT Rpft r 4 ttRT tt, RRt? 

RT, Rpft R4 RT ttRT RT RTTR R^R TTRR r4rT - RTRR 3RRT 
fpb R4l RT RRT 3TRPTR RTRRT W RTR RT fRT TTR tt RTR Rt P+>T 
RRT? Rpft Rett 4 RRT tt RTRRTI 

1891 4 RefT 31 R fl obi 3Hpo|t«bKcb r4(4tT RR t^R 4 RRR 4 R^ 
ft®4 4 RRPTTRTTT Reftf 4 Rpft TTsTT I RRR RRT RPRTRTRT t 3^4 RR^ 
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feq R R qrff qqqt R# "'TTcfT tl RRR W, ^RRt RFT RT 

=hlR RFTT mi fR y=hK Rm 3Tm5T Rtf-^cHHI cl^HK ?|3Tn 




CLARENCE M. KEMP 

TJR^ur 



=biR qf st^t 3nich< hmI mr mf m^fti mqq m rnirq 
m? mff Ps«si r r m?r qmt fqmq nidi i rs«d mr mqi mr 
rft qqqt mf mm sfk mf mn qmmi qmR m mqrc mfeq sk*i mr 
cil- 1 1 *jjt ^ «cil qr rftft rfm mf mm! Rm hish r mr r qqm T T ^ 
Rm, mmi 3 |r tt4 hm! w? mq qq ■hI^k mtei mt eVl r mf ijpq m 
Rrl 4, 3TR d-SI Midi 3TRTTI 




KEMP’S SOLAR 
WATER HEATER 1891 

qRr mr Tftqrr rtst fter 1891 



HOT WATER OUTLET 

ml -qpft opt ferat 



COLO WATER INLET 



qrj hm! q>T yd?i 
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RT ■Hldl #31 4" RR R>t R5 Ri <=bK u i Tp? RR> RIRt '35T 
5?t alldl I sftT ■yqs - RRR -jRI^I R’lMcl Ri •HH'H ell'll RTl Rff Hl-il RRt 
fteTeTT RTI 



1909 t¥ RR1 31H<l c hl sHlP^l PlPd-HR ^ ^ wl' TJRK 

1%RTI RTFl ■nlcrK RT2R RtRT Ro 3TRT xff^q t { -^g ajfer -qpfj- XHTI tctrt 
RRT ifrl Ri =hK u l RR RRt R|RT RRR Rf Rtf RTRT RTI RR Rtf RRft 

RFf RRtfRT 4' RRF 4,^ M ob RRTt 3 RTf%RT RRr£ W R1RT RTI W ^ 
R»t TTT^; cfvoiieloti -cflail t! dldl 'Jimi fRRTl ■d'H'l ^ RRRT RRTR 

RRT-rI-RvR Rll 

fRR Ro RRR TRffRT Rft RR>t R Rtf RTRt RRTT TRRT RTI RR Ro 
RRR fR dVil Pf 3p[T Hl-il Rgl RR ^rllcll RTI RT Rf HI 'll fR Rrolldob 
RR>1 l¥ <6 cl I Rl RRT -MM 3Tk HiH-S, 'Held 3TrfR Rpl Ro %R Rff 
RBTTT I 1JRR RR RRR IRcR ^ Ri RK TRf^ R>1 RR?)' fRR ^ R^ RlRt 
RRR RJ?i ■?! RTRTI 



rIrt <*rlobi{ 

SOLAR COLLECTOR 




CALIFORNIA HOUSE WITH 
SOLAR COLLECTOR ON ROOF, 1909 

^RHiblP-iill ofc TIT R?1 WW RlRT RRIReT 1909 



fR RRR ^ RleR Rfe[ Rfetf RcRpRRi c^Rt RRRT RT R?T 
dlHHM -jRIR ?! cl I RRR RRR cblH RRRI RcRpTRi Tt ® 1 §cl HIHI R 
Hl-il Rff RfcTT sfR Rff dlHHM ^ R>K U I Rf fqR RRRt d-SI Rt RRt ‘gTcTT I 
fR RRRR R RRR «JR RTR ^R ^ RpRR 4Pd L blPHi|l R RIRTC RRR 
R^R RfrafRR fRI R^-Rft RR^ R RRTRTRT, ^ RpoHHobl 3fR RIR 
R RRfffeT R Rt HRPdd fRI 
18 




p-t 41 n chK^i'i' 4 ■hIck offer 4fe4 f4r rffeff 

41 'M< n osck T nri 

3Ho(Mct) <s) si hi^i 4" yi^feioh 4n 41 4 n ffi fn4 4n 41 
^wi^tt «rat sjk ^n4f 44?! 4 PKMd snf i -qpft q4 qkf 4 ffenr 
3 ttw RRfkl 444 qr f4r chi am i 414 41 d4T *fti qn 

■cnfro 4 4rr ^rtt 44 ^41 4 M qi4t q^i ^rr »r f44l 41 44m 
- ^Tfr?T, ■Hdl att TRT 4 ■HHd 41 n^id 4idl ml Midi fad ^ in 1 1 
M ■qnt 41 441 4 44 &u4l4U RFTFf RFfl &u4l4fe dlMHId 
4 WT 41 TTFTdT tl 3FR 441 4 ^T dlMHId 4m 4feT 4f &K4l4fe 
rp;-'^-'tej 5 4m nnd nddl I qr41 ml 44 4 mm mWlrnfe 4 4m rm?r: 
m4 IT nidi I ITm yd)K Midi 'T 'jAild.l 4-SI 3^R m 'j-nim ml qr tr^ ffef^oRT 
wf dIMHH ■qr WTI 




A SOLAR HOUSE IN DIAGRAM FORM 

qm 44rr mr mr f%m 

■d’Hch mm 4 fannl 4 4fer 3 tri 4m 41 ?n? $dd <ad< 34 t 
fmrnmte 41 4f| m^mmim 41 3?4 ^t 4 qr41 mrrmrl 4 ml f4^n m 

n^RIT «TTI 

44-44 nidi 41 "nrf mm 3 hhhm ^3Tr 44-44 effert 4 m44 
44 mqi 44 41 m4l4 rmcml ark 3444mr hhmj mdcimj m mw 4 
■sd41 ml Midi 41 m^d oKsl i 44m 4fer 4fer 4 Rm, ^mff mfmrn nidi 
4 qr41 ml mmn mt-mr m mi 
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1945 4 fgttR 0^4 TO 3TR TO WI ftcT afk tR TOT ftld4ldl 
*TTI ap: aft tfRR TORTT % fRR aft 3M4HI 4' afroftff aftf aft fRRR fro R?fR 
TOf 3'H=bl 'TOTTO fsj’HHI fRTO HIM,! RT ap ■HHI'-d tfR aft RTR <riftl TOT 
4TOIIH 3M4HI TO TOftl 

TO TOR <sl 1 41 aft ftftr ft’ RTO aft p ■371T <gR RT Tt ftl ftTO 
sftr trT TOfftt TOf RTRTRT 'ft 31 tl TORI HRI ft" TOTTOTO aft| TORTf TOf TOTOT 

aftf RRf rttort to fror frorft tottot aft tro aftf Rfeaft tortor ^i from 

TO TOTOT TOI TO 3TRTO froft TOT aftf RTOf RTRt aft TOTTfe RTaftt TOR 
TOR aroftsfe T§R TOTOTI 

1950-60 TO TOfTTO R TOT TO pft TTT?f TOR aftf RRR 3 TOR 
froft TOf TTTT-TORf R Tafft it) aft | TTTT-TORf TO TJTR TOT TTO TOI 

4 3HU|fc|ch -JTRTf 3TR TORT 

feftR RTOp aft tor Tsntt R RTO aft RIT ag3ft TOf TOR ft! 
TTfT-TORf TO RRR TO fftnft RTO TOTTO aft| 

1896 R TO TORI RRT fro afp RTOR TO RTOft tfft aftrfftroq 3ftr 
aftfTRR aft Rfftro 3p3ft ft’ 3 TOTORTT TOft-TOft TOR fftTORR TR?t ftl 
TOfffro TO TOR TOjaft R Rt R^cT TOft ft RRfTOR TO#' ‘TOR- RTOfRTO 
RTf^TOR’ ajTOTTO 717711 R^ R^RT ‘fftaftRaftfffttt’ RT fftaftftruT TOTOTcft tl 
TOT RfTORT aft RfTTR ajftfftRR 3ftr afffftqrr R R r^r R1RT R 
TORT fftTOTOft tl TORTO RT ftTO RTOTR RT Rt TORT tro tftft t, RTRJ 
TORft TpRT R RfR TOI IjfRRR sftr aftfftqR R fn^dH Rleft TORf aftf 
RTTO R|R TORT tftft tl 

TfeRTRiff po|cftlTU| Rft TORT 3TTRfftTO RTfR (aajfftRRR) R 
RTOTTR TO TOTTO tro tftft tl RTfR 3RJJ TO TOR R fftaTR tftt tl TO 
RftRcftft R TOTOR TORf TOT RTFTfRTO TORf TORT TORT tl 

RfTR TTTTOT RTO 3TTO1 rTO TORf TOT R^R RRTOjft Rtf TTRSTT RRTI 
ftt RT TO 3TOJ R fftRTTTO RTRT R 3TTOfRTO TORf tftft t RTO[ RTO RRR R 
RfR TOR 3TOJ3ft R tf TOT RTOTT TO RRTOR 3nft tl TOTRTR RTO RTTOtf TO 
RTO TOT RTOTOT fRRft ^RT TORf ajftfRRR TOf RTO ftt R 3#TTO tf RTORf 
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1939 t' ^iPh+T t FF SFjft MF Ftl F#t F FF 

SHJJ Ft T3=F FF-l*<ilP-l+ FF F i<=KWII FFR ^fFTF FT 3PJ Ft 
WT^FT FOFT FTFt' 4 fFFFT ft Wl FF PcKsTfd Ft ^fWT f*RR FFF 

tl 

FF fcRsFH FT FfFF F F^ ^JFF pHchdd tl FF ^JFFT, 
^TfFFF F 3RT snjsrf 3 FFTIFT FFF Ft pFstfecT FFT f - sffc FFR 
sfk 3fpFF tFT ttt tl F? FTcT ftsT Ff?r F tlcll t 3ptT FF 

y=hu^ if cftizf-smf ^tlwr f snjsff if f^sfeR tmT ti 

f^TR ^TfFTR F 3FJJ FT fFsfeR tfcTT t FT FFlfFF FF FRF 
FFf SPJsff F Fft ^TTFT FFf ^FT RKdl tl 3FR FTF FTF if ^PlRH 
^ 3FJ3tf FT fFsTFF ttRT ft FRF FlpT 3#TF FFf fFFFFtl 




*See How Did We Find Out About Nuclear Power ? (Walker, 1976) 



F FF ffttF FFR - ^ffFF-235 F ft tW fFSTFR 
ttcTT tl fgffa Hdl^-S F FtTFT FFTtFT t 3TfFTF-235 Ft FTFT FT 
FRFT FFFRTT^fF PoHsl'^H fFFI F#T PcRslTfd SPJJsff Ft FF FF^FT 
F Ft FF F IFF SRiddl TUT fFFF FFFt FFf TIFF FTF F Fotl FF 
FF^ F FTF FFFt FFt ITcRt 3#TF Fft fe FFF FFrffF FF FT 
fFFTFF |[3TT| ft 3TFFfFF FF FT 1945 f FFFTT fFFFte |T3TT| 

fgftF FFFp: F FTF FFTtFT 3lk 3RT t# - F ^[TfFFF F 
fFFTFF Ft PdfBld FFTT FtFTT fFFR fe FRF F^ fFPFte F ttl FFT 
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^RfTOTOTO ^ SPJ <rl J I Id K TOTO TOTOfRTOTO cIRT^ 3 falsTfed TOTO RfTO TOTR 
TOTOTO TOgR TO TO TOTOlf Pdcbddl TOf TOTOTO TOTOTOf TOR TOTOTOR1 if TOli TO1 
R1TOTOT *ftl 




NUCLEAR FISSION 

^jferariw^ 

1950 afk 1960 4 ^fTOTOl TOR if 3RTTOT TOTOlfTOTO fejTO TOTOTO TO 
froW ]|TOTI TOtTOf TO TOTOl fTO TO 2000 TO! ^[RfTOTOTO TO fTORsrTOTO fTOTO 
TOTOf TOT TOKITO TOTOTcff TOt TOPJTrT TOTOTII 

TO fTO ^TfWT sfk TOT TOTO TO flTOTTO RsRR TOFTi 
^RfTOTTO fTOsTTOT if MTOTO TOT RRRTOTF TOTTO TOFff I frofTORTO TO 
did TOfTO RsRRTOTO fT^ 'f I TOTOTO-t S^R TOHI-t TOT fTOsTTOT 'SRI T^TO ft?fT 
f affc to TO TOfrororo to tototo fi (tortorito to tototto toT froroff toTrtT 
ft TOdt 1?*, TORTOJ TOTOTOT TOTOi TOR TOft ^ sflR TO TO|[cf RsRRTOTO TOfl i?'l) 
TO fTOsTTOT TO ^TOTOTO TO TO^ TOTO TO TOTOTO TOI TOTTOfTOTO 
fqsjcl RTTOTOt if TOR cTTO frofTORTO TO TOff JJTOJ TOTOt ff 'll TO RJRTOT TOt 
^ TOT TOTOTO TOT TOfTO TOTTO TOTOTO TOR 3?R TOTOTTO RJRTOT TO TOTOTOTRTOT TO 
TOITO TOTOTOT TOTO tl TOT TOTOf TO 3TTTO1 toTO fejTO TOTOTO TO RTO^f TO|TO 

arfroro toto t 3fR tototo frorW to toT totto tototo tototo ti 

TOfTO ^ TOtrof TOT TOTTOfTOTO TOTOTO to To TOTOTO t stpR TO TOTOTO 

frorofro toT froroTTOTO torto ti 
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^tfRTOTO TO 3RJ3Tf c£ fRTTOT f TOR TOTTO Rfl TORTO 3TOJ 
TOTOR f RTO tt TOTTlf cRT teldRIR? fa[*<u| lH<=bddl WT tl ^TO 
TOTTOfTOTO TOTOT TOT TOTO TO TORR TORT TOTcTT t fTOTOTO fro TOT fRRt, RTRt 
TOT TOTOT TO TTORTO? f TO STT^I TOTTO TOtTOf' TO RJTOTT TOTO TOTTOfTOTOT TOTTOT TOT 
TJTfTOR TOT TO TOFT TORT TOfcT gfHd TORTO TOTRT TOTOTfTOT TOT TOTTOT TOTt 
RTTOT TOTOcft tt TOTRltl TOR 3 TOTO tfeTOTTORt TOTOTO TOTTTOR gt ^fTOTOT f TOTOT 
^TOTTTI 

TORT TOTO TORT 'TOt TORT t TOTOTOt TOTORTf TOft-TOft TOR TOt TTOT tl 
1950 TOk 1960 TO TOTO RTOf TOfcT TOITOT TO RRFTO RTO RTTOff 
TOT TOR TORt TOTt TOTRRRT RTO TORT g^TO?d TOTI TO TOTOTO TO TORtR TO RtTO 
tcT TOt RTTOT TOTTR TOfTOTOT Rtf tl ^fRTOT RT f T#R TtRT TOR TORTRR RTTOTR 
TOT TTO t TOtr tTO TOt TTORR TO TOTTO TOR TTOt tl fTOTO RTO? it tTO TOft TOFT 
3fR TORR TOTORTR TOR TTOt t RTOTO TORRT t fTOT TOR 2000 TO TOT® TOTTORt 
TOTR tcT fRRTRT ‘gf^TOTO tt TORI 

TOTOTtTOR R TOTOTO ^fRTOT TO tTO TOT TOTOTO TOR RRTRTOT t RT TOT 

tofto front tro TOt tortot rtto rto rtrrtto tort ti 1970 to tohOtor 

TOR tt tro TOt RTOt TOTOTJTO TOH TORtl 1970 f TOHtroR tf TOTOTO TOfRTOT RTO 
TOR RRTTTOR f3TT sflT RTFS’ TOTR TO RTOR RT TOTTO TORTRR fRTTTOR TOTf I 
TOTOTfTOT 3TRttTOT TO TtRF TOTt TsTRR TORTRR TORcft TTOt fTOfTOR RTO 3TTO TTOltt 
TO tTOf TO RTO TslttTORT TOTOTI 




TH REE MILE ISLAND * Rl^TO fro 
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<*>?9 ■HH'H dm cff ^el mi 3TPTRT cll<=h-cJI=h '^ToTcTT Ts?l '•KmJ 
73Tft mi felTmi P% 3 ^ SRTRT sfc mi tl 1920 3 M 
sfk TFRT mi ft#! aiT m fgtffa HSI^S m md Isflft m m^ ^dl Wd 
f^i mam mn m#i #r ni ^aff m: armi mmi fmm sftr mm 
WT ycbfad mm #r mi mim «15Fffl 

1973 3 dl® W m %TT mmt ^ ■} 3HH-0=t>l affc ?P8 

SRT cfi itel #m -qr nTdmt rFTlf I dma 3HH-0=t>l 3 ^teT W tr 
=hl<l mi el mi =hdk <rl J H eldi 3Tfc H5 <ril mi elVll mi iq^il ^el m 
3H H'Tl fmilcll dll 3T§7TRT fan I fH <lfs'«hK m did 'del mt =hlddl ^f 
dmm andl afk mi dfd W fan I 

TOt afk Xf^r TTTdT 3 mdf dir W 3m mirm fan an afk 
amit mn man a n^jjr fmm fm del ai® iwif m man mm am 
anei«*l dlft sV ii I mrm mn dm slm? 

farni am turned ai mrnrn an arfam anmfnm mim mi 
fnaWi m anrnfam mam ml mm e#nf m fmmff i^an mramr mi 
afimmfam m art mfei ammfe fima anmfam min n am ■aimn ffen 
ff (^ man fmat aft fag n#‘ f^) i 



HYDROGEN 
FUSING TO 
FORM HELIUM 

irfflmrumn 
mrnifnranmr 
w 



O' 



HEUUM NUCLEUS 






^PROTON 

WliM 



\^EUTRON 



nrfftmT m mfmme 

QhYDROGEN nucleusQ 




amfm mfnm m 3imn nan n fafma fan fnrnmr an 3^ 
mim mimn swhm mrmi m anmt mi mm affc maan non mm 3 
fai mm am mi ffnmei mm am mrmn min 3 nrn nffna aiai t 
(#r mm 3 nt ^n # #n t) i nfn %rfnmf mr nrni t fm 
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cFFp^er 4 qft TTT^T «M tf qRf t qsqf R "fTRTR 

f RF R7R ®KdM 3TP37TTI 

Rqf qf qp5 3TR yld tf t RTT, dP^ql qff qTRr sfk q^qf 
qff q^ q qsft qnqj| RqF qff 3Rqf cFpqqi f 3fR t RJ PHd<R tf 
'WK Rqf qff q q^ ■qTTpl 

qfqsq qq iTcF 3qq Rqf ^imt - RJRTI RR ^tfqqq qff 
RRT qtf‘ qgtf tl RR dlttMH t #t snjsff qq q>qd<=R tffqpRT 
r q>^ qt snj qq^; qnt ti q^ Rjqq Rqf qt qt Titan# 
di^tMH q*q qq qfq ti 

Rjqq ^kt fwt qt ^rt tf 3#pq Rqf ffcr^rcft t afq qrq 
PqpRui % ^n ti disftMH 3Trapft q fqqqff t sik qq qqqfq q 
HRT ^fwr qt 3R^q q^f qfqR 3TTHR tl dlsP^Nd 3Tf[ qRT t 
qqqpR t 3 |r RT qqftf Wff qqr qqqq ^WT qq qTRfl 

yJHd ti rt rjrt ira qq qiq qf qqT qqqf t 
qqq rt qk Pn q'Pid qq ^rfaqr qq k qqrf tq qtf qq qqqfi rfr 
qfqq q Rrqq qrk rt fqqqn r fq^tf qfq qra q tqrfqqr rt 
qqqqr tf qt t afk srqf qqT R#' rpt yq^ddi qtf fqqrf ti 
RTT RT 3 H|u|Iqcf, Rjqq qTT ScMK "^oTcT qf R tR RTqT 

5RTRT qf 3qk Rtf fRFrq t? 

R?qq fq=hcrq t - qfrq-do'dli qjqqi ?qqi -dH^di T§m ti qqr 

tcT q> 3THIHd q HS<rl ?Hd qfc-doqf qq Riqt di$d tt Phqi 2 TTI ■gTf 

rt -qq -^wro ^ ^q Rrt t rtt f ti 

qftq-Rqjf 't rt qpft ■qq Rf Rq ■Hdid t, qqf qq q^f qqq qrqqr 
t 3tq ^ q#' tt qqr qqq^t ti rr rtk fqq ^ q§r^ t 
q^ltt smrrfti 

qq rt qid qtr iqqqr qf 3qfqq> qqq qqqqf ti shm^kti cild 
r wm fqqqft qq swhm qq qt ti Rqq qqqq qqq? t - fq^q qq 
Rtwr qqRT q^q tt sqqqq tl 

fq^q fqqW r %tt qqq#r qq qR qt ' : |jqqT r ^qf r #q 
q finqT qmT ti rt qqqitr qq fqqq q^ft q qqiqT ^t qqqq t tqq 
fe fwiqi wq? t tfqT ti tt r qftqf qq qrq t qqrTqr t 3tq 
qq qR qqqqf qr tqr qqnqq tqi qff qial ti 

qflT-Rqf q qrqf qqrqiqq Rptf qrq q Rqrfq qq qqnqq qqr 



25 



P«Mdl Rtf % Rt OT toR t? 



w rotR toot R r r^ 1 otTPr- 3m rto R Rott rtRtt 

ROTTOT tl 




•See How Did We Find Out About Electricity? (Walker, 1973) 



5 rtrot Rrr 

3PJ3if Rt <=hs0<4 Rift R ®H5< TJ^T RT d’H’frl 'jRKI RR d> u l ttt 
t fRt ^<+dH ROT tl TO R SdRRH R/R 3PJ t RRTO f TOT 
t Rtf fejR TOT TO TOTf ttRT tl 

■*j4 Rf RR R Sddl dO'R tldl t fR ■S’H’tl di« yTO< R SRJsft 
R s^rri-h 3? TOt t'l sfr fR snjsff tor rrtR Rf t" tot rrt 

cTT ROT PdSJd TOT TORtl 

fHTOTOT t TOTR t RfR ROT tf#TRf t RTORT 3^7 

fTOJR R #R R OTTO Rt TOT fTOT TO 1873 R TRT OTOTRtoR 
PldiOT ftTO t 31^Hob TjcR- Rf| TO PrldPHOT TO TOJ RR 
RTORT TOFU R ROT t fTOJR Vm I3TTI RR f fTOJR TOTf TO tt 
RTO 

RJTR t ft ftR RTO 3T3JR OTfTT RRT OTTfR Pd^d RTO? Rt 
Hldl ds|d tt TOR sftl RR d?« OTTR TOR Ridl Rf RRTO RRTOR RJfTR ottl 
RRTOTT R %R PrldPOTH Rt ‘fTOJR 3fra’ R %R RRTOR fRTO 
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RT RR7RT tl fR^R 3TRI 1337 #tf fetf tftf t fRRR R RKt RRT RTR7 
fdddd tf RTRf tl RRRR RT 3 RTf RRR RT fRRftfRRR RTf W tmf 

ti rr rr rt rrttr rrrt t cfr fRtrftqR t r rrrrfr rtrt fa^dd 

t 3tTt RRR RR7 fqsjcl RHi <sl5dl tl RR RRRT RvW. RR7 iM R7T 
RTR^RTTRT tl RRR RR7 "I -SI R7TR RTRTR R7T RR RHcll tl dtl eft feFT ^ 
R7RR dWNI TgRTf fR# R TRRTI 

RTR RTffRR 1% * [qsjcl 3TR°[ ’ RR7 RR RTRT R RTRTR R RIR 
RTRTf ttRR RT RFTf tl TjRTT ttRH R RR7TR RTf RR7 fRTRT *fR^?T RRR’ 

RT RR# tl RR RR7 fRTTR ‘fR^cT RRR’ RT RR7P3T RT## ## R7T 
RTRTRT RR T#RT I RT ## tf ## ^rfRR RTR1R R fRRT RR RRR7T RTCTt 
RR 7TRT # fRTTR # RR # 3RRRTI 3TR ‘fRRJR 3## R RR71R Rtf RRRT 
3# RRR R7# RRRT RR tf RTRRTI RRR RTRTRT TgR RTRRT 3# RT 
7#RR RRR # 3JRR RR7RTI 

RR ‘fR^R 3TRR’ R7ttt#fRRR7 RR R7T RR7 RRTRTR tl ‘RRRT’ 
RRT RR# RFR t fRRRTT RRRIR RTRT t RR7IRTI 

RR R7T##Tf#R7-RR Tjt # RR7TRT R R7TR RTTRT t # RR 
RTRT-RR R7RR tl 

RfR RRR RR7 RR##f#R7 RRR7TR *f#jR 3 #®’ ## #2 RRT 
# f#R tf RRRTR R RTR RTR 1 1 RRR RfR R7R f#JR RRRR tttf #1 
RRTRTR # f#R fR#ff#TR RT RRR RT# RR7IRT R7f ft# RR RfRRR R1RT 
tf f#JR R RftRfffR tf# tl 




Ir^R 3Tng-’ RiRR rtrtrt 

DOOR WITH ELECTRIC EYE 
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fR #R ^RlPdR> RZt RIRT R fejR RRZ RT RT RTTR RR 

T# ^1 

fRWft ^IdKl R fRRT RRT RTRT RRR RT RRRf RR dMRHI TT3RI 
RR RRR R RTTJ ^ Rt RR sfl RUTT Tt RRi RR RR Rtf RRR RT fd<=lld 
R RRRZFR RRi RR Rf ^R^ RR R Rid sfl RR ^ 'JJ n TRRf RR <s||g< Tt 
RRRIZ RR RR RRRZFR Rft R% RR Rfa RT RtRT fRTRT RT RRRTT RTI RR 
RRRT RRRZFR Rft RfR RR fRRfRR RR tftRT, ZfRTRtRR zflT R^ 
RRRZlfRR) ZRRRCR RRI RR RRR R^ RRRT RR TftRT Z^JR R5RT RTRT RTI 
1948 t}' RRI <g|R TTf fRRR RiR dvdlclR) RR1R? ^ 3RJ3ff R 
^ RRRZFR RZ1R ^ RTR ZRR R fejR RRI 3RRpft R RRR RFTtl RR 
RRTRf RR RR|R>RRZT cJRTTRT RRTI 

RRtRTRRRT RfR Rp RRT«t ^ R^ #=t t'l ZRR TJ3R RIRT R 
RT® 3RR 3RJJ fRRTTR R1R t fRRR fe ZRR RHRZTR RTRTRt ^ fRRTRT 
TRR 3ftT ZRT fRRfRR fRTRT RT RRTI 3TR fRTRZFR RT RTRR RR TfeRT Z^JR 
Rft cRR iff RR RT RtRT fRTRT RT RRTRT RTI ^RtRTRRZT ^ RR #Z 
ZRRRRRf RR ZlfRTZT TpiRT RRTI 

ilPdRilf RR TfeRT Z^sg Rft RlfR Rtf R#‘ RTTRT RRRT RTI 
fR%Z ZlfRTZT RTRT ZRRTRR fRRT Rtf fRRT RRRf RJR RT R1R ^1 ilPdRR 
RRTfR RTRRtZR^3fRRRt fRRRI RT RRR RRcR^f R1R Rf fRT 
ZlfRTZTf RR 3TTRTTT (RTRR) tfeRT Z^JR R RfR ®tZT RTRT RTI 

ZlfRTZT RTRT ZRRTTRT RR 3TR RfTR #ZT RR1RT TRRR ||3TTI 3TR 
RPZZ TfeRT RT RRRZ RRRRZT RR ^ZTf R RRT1RT RtRR RTI ZRR Z^JRT 
Rft ^Rdl R fRRRTt RR <2l4 R^R RRT did I RTI 
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1950 r rrr 4 rrtr ^ifn=b tiPdRit %' Rf% tit r% ti 

ftdldiH R1R R RRlt R tl ?taf RdFfl RtRR tl RR RfR 
3TRTpft R pHcdd cTfeTT RRlt t - Y^ R^ ^RR RRR ^151 PHrld RJR1 
RRltl RRR 31RTO R RRRT 3%! %T RT RFTRR RR-RlR^ ftlRl 
pHPddfH Rl RTRl tl 

1954 R RR idVld WTWIT (RR7 tlPdRR Rl 3Hpc|tRK f3H 
Rl) R ^iPnob RrldWld RT RRR Rl it tl RR RRR RTRTrT Rl fe RR 
R#f PrlPdRId Rl RR1R RHRIR tl RRR tl f%4]R W RRI 

PrldVld R Rft Ret f%4J?T Rf 411 ft#pTRT R Rtf 3lfRR 
til 1J1R Rf ?fR Rl RK yfcRId RRf Rl PrldWld RR ft^d R RRH 
RtRR Rl fRRffdRR Rf RRR R PrldWH RR-^JR 3#1R RltRRR 

til 

SIUCON SOLAR 

RrfRtR tRirtcT 



%R chUJHl RlRT tzt BELL SOLAR BATTERY 

t^llpTR ddldk fttlRRT Rl RRR RRT R% R RRR 1JRT R1R 
R 3RR RRlt fTTRTRq Rlf^TR cf^ itl 31% R R PrldlRH R ?fR Rl 16 

yPd^id rrI rI ft^cr r qRoiRld rr rri 

Rl RRR RR PddRd til 

fttWld - Rl RRT RTR R RRTR 3T% %T %' Rlt RTdf t R 
3RJ RRR 31R1 RIRRIrR R R1R Rfcl HR%dl t djt tit tl W 
lRRfRTd-3T[RRlRR R RRT RR tfSRT RTR ‘jf^RR RTR ttR t 3%! 
RRR R^cT 3TfRR tddd , RRR 3?% RRf <g% tiol tl 

RR RRR Rdf Rldl+H R|R Rttf tttf tl ftR RR iRRlRH R 
RtR RRR Rl Rfd RcTR RR% (RRfdtf) R RT2RT RRR TJ$R R1R1 R 
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spgf^fr fadl-fl RScft t'l fqft qftq?T ftft q^cft tl 3% 3 ftldVld ^ 

ftl RrldlRiqH ft sISCK q'fM ftt vS’Hd'il RcFi 3qftTdl ftl<rK-ftd ®l§cl did 
fqsjcl ftt ftqj RRcTT ftl <,Nh<.I 'ft fttvH) ftt <=hl-H ftt RRR ft fftfR q|RT RTR 
ftftR-ftRR ftt RTTST ftfedl g^ftt ftt?Tl fl 

31%% <*|49hH ft fttdq-ftRq ft 3qqftt qSJTTl RR 
WR fftm 

1957 3 fttfftm RRT 3ftq sqrftftq 4 31%% ft qazft ftt qRshHI 
RRR clld 'JiRlH 3Hil$ ^JIR fftRI 31% ft dftift ftft <gl41 RR 

R5RTT 3fR %7T wftft R7 ftt ftft ftt gaft ft 80-^Rfe ftftr aft 
TWt sftq qftft qqftl ftt 3qqft RRRRR RcTlft afR fttftt £RT 
qaft ft qmqft qqiftt ft fftq; fftjg ftt rrrr «fh %g gq fttg tirrit 
^RT sfrq %f 7RF %t Rldl % R% ag| 

ftftR-ftqRr 1RT RTTR ft %R RRRR gqajqg ftl 3qqftqq ft 3qqft 
gqqftt ft %g wni ft fftq ftftqq-ftgqq 3 m4hi fftq 3ftq %rft 
^iddi^ftb qmi Iftam 

gqqftt ft ^fci 3qf% qgft ftt qiRR?r ftt % aft 3ftq ^qqq 
31 %% ft qjft eft 3 irm ggft gq fttf smq %%r ftra ftt qftf am 
%; -qaftt tr immn f%pq sqqrq am ^ ftftR-ftgqq gqpr 
ftftt fti 3q^r qqraftr ft ftqq ftt qf %g qqrg qqqftt afti i960 aftq 1970 
gr qqftr ft qjft ^ gqgq ft grfftg %g rri qqqqi % qftti 
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SATELLITE WITH SOLAR COLLECTOR PADDLES 

cf; TTTST #cTT 
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6 TfrpRTH 3TTT 3T?rft^r 



1980 ^ fto ft HScdf f ddelM WTITI 

Rcfl eft fH to W to ^ftrraf eHlldk tot Tffl ^ f*HT to 

toto tt wto to to to isp^T w d J iidK «j<aWl to 

r|to to tor, tow wi 4 ddw to to tor-tor ar 

tofdwT WT to ^TTft TWI fato to WFRT t' Rcfl 4 tot Weft 
feja Wlf 20 TpTT waft |t tl WeR-f4l?T to at WWTcI fwff W 
to ^tt toft ti wrj afto a to-wrf tot tot to wfwrt 
to tot to tow a to-to wra w- ton fwwea tora toi 

fPiwn t tor tor toa fi to toff tor 



MIRRORS AT SOLAR STATION IN DESERT 




to eft to ^ FP ^ toSfi wwa t aaa aa awm fwaa 

?|3TT tl 3TW tatf to <jeldl rf to-dto t W? d,W W5t Wat tl 

3WK ftoft rWR ar STFlto Wff WW Wff to 3TTWWWW ft 
eft 3TR tor T R d§d ■Hid elwCsdl , Widen W teT WeTT HWd tl 

■Hk-d'df w ana tor w<di aaaw tot ti toaw artr-waf 4f fem, 
3wtot to r^ to tow a fww waw torn 

aarffwT to to to 1®!^ eft to srpjff 4f fem, snato awa 
rfteT W tow a toeR-WR eRFf tftl to tot ^ fddefl to 
Ol Hd to rja W<d W fto efRsTt rfteT W toWeT a HleK-deH eiaid 

afti 

aaawrr ton to to tof tot aaf ti tow a watar w4 
32 



RtcT R> {PlKlM t TO RFTRR TORT ■§ aftr TOR Rp5 islIR Rtt '^tcTT tl 
WT ^ %R WTO <PlWH TOt tt PRRRR 8TORTO 3TRTtTOT TO TORRT 
TOT tl Wt TO TO Rt TPlWHl Rl<h<1 W, |TFT, RfTORt 

snTOfron sfk tortItot f tt t’l 

TO ttf f TTtW-tRRTT WTO R TO, RTOR sjk TOR wWl 
fro TO wnro TO TORTTt vjIHcrT, TORTOTOfRTO, $JRT TO RRTOT sjk 
yi^Plch TOTOJsff R tt TJTflTR TORI TOTTI 

rtoI to rtrt trft qftfrof^R! sTTcft t tor Tjt to totot to hto 
r froro hscii ti rtrt qftfroM' f Tjt Rsh totrt ti <dltl TOiftro ?jt 

TOT TOR TO TTTTO-TTTTO TTtW-RRTf TO ^TOTTTR tt RfTO RTOcft tl RTRRf, 
*j*T, TOtTO, TOlft R frorot TO TORT1TO TOR tl RTORT tl 

tt TO? {Pl’KlliT t TORTT TOR tft tt RTR WW TJRRRT TO 
RTOTR tt TOR ttRTI RfRTOTTO fttf R 3TTTTRTR RTTO ttRT PcIdPRdldl 
?£T TORTOTO ttttl 

TOR RTO RTTO tt tl Rt Rt TO TOITOt RTTO R Tjt TOt RTTOrTOr TOT 
■Hl<adl tl TOR TJTTO fTO TO TORT TORT t cTT TO RTORT TOTTR TOR TOTcTT t 
RTTO TOR Tjt 3TTTTRTR R ftfRTO TO RTR TORT t TO RTOTTO TORT TOt tttt 
Rtf TO 3JTOTTOT tf RTRf RTO RfTO TTTOTO tl RR TORT TOTTOf TTTT RTOTTO TO 
TTteRt tl RR TO RRR Rl Tjt TOT RTOR ttRT tf Rtf tl 

fRTOTOt TO TOR1TO RTRTO TO ^ TORT TO tlTTR tl ttRTI 
TOR TOR TORTT Rp5 'RTORT TOT TTTOR t? 

R7R5 TOtTO Ri 3T^TTR fpHI TOTTO TOTTO TTORR TOTTOI 
RTR tf fTO TOR Rp3 RTTOT-RTOR toViRr t ^JRTO-RTOT TO TORT 
TOTOR? TORT TOR RTOR TO tUt fRRJR RTOR TOT TOR 22000 RlTO TORT TORT 
RTR RT RT 24 TORT R R«TOt TOl RftTORT TOTTOI TOTffTO R^tt TORRt ft RT 
24 TORT R RTO RR 'EJRRl t TOTfTOR TOl Rt wfRR TOR TTk fejR TOR TO 
RlTO ttRT TOR TO TTTOR TORTOT fRT TO TORT TOTTO RTOT STTRTOI 

tRT RlT fTO^R RTOR TORTOT Tjt TO RTOTTO R T#TOTI 3TRT TO R«TOl 
TO Rlt TOl 3TtT Rl TORT Rl Rl TO Tjt TOt TTTORt R TRRTI rtoTto TOTOt TOl 
^rl ^TOl t fRfRR TOR RT Rarol TOl WR Rtf RTORtl Rft 20 3fR pRdHT 
23 TOt RTOR TOR RRTOR1TOR TOTO tt fttf R RT TOR TOR t TtnTI ^ 
TTTTT R fR RTOR TOT TTk- TTTOR TORTT 2 yPclTlcl TTRR TO Rm, tt Tjt R 
ItsHI TtRTI 
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sffc wrt ^ - sfcrfr^r it^t tit)' ifT^ 

^PFT ^ ^ iMt ^ 8H d#' #TTI WTcft dHouT 

3|r 3h | C l cb <=) I ft.'Hl cFf ^ft <9cKI Tlf)' 1?Wl ^j?T 3FTC <gcKI ■gFFT 
cfT off drcbiSTf ^ dctdH '3 tT 'ST '?Wl ST SI? STS jft sfrni 




SPACE SOLAR POWER STATION 

3TrTfT8T *f TTtTTT mTck 



34 





RR RfRR t fRT URfer f 1335 Rt f RRR tt ■hI<tk-RRR R«Rt 
RTt RRSJFfR 60 ^JRT HTRT PR^dl RTT 3RJKH RRI 

RT RRffST R ft'Jidl tu RRR R Rt RRt R7R5 R7FRT RtRT RR 
RR RR R2Rt RT 7RT RTRI -cSTHRil RRT ckIriI t fRT RR Ir^cI Rif hTsrPIRr 
R RRRI H IS 56 MR Ht RRlf RTRTt Rfett-RUT ‘gTcft t 3^ RRRTT TTRTT R 
RRR1R URT tl H HI$sbM°W rr 3RTfeT 3 fRTTRf UR RHt RT RTRR 
RRT RT RRiRT t sfk RRT RRT fRRR RRiTT RT RtMt UR ^RRI fR^cT R 
qffcrfcfa fRTRT RT RRiRT tl UT RTfsFRRRT RTt RRT RRRTt fRTTR R UfRR 
fRTRT RT RRTRT t fRRR fRT RrMt RTT RT5R HR T#l 

fejR RTt RTpfRRRT R RUTR S^R fRT HR ^RTR fR?JR R 
RRRTR f R>?9 ■dfi'Jit RTT UT eft RTRT RtRTI RTRJ Rtn. Rt R1H-RRR UR 
*gR R fejR RfRR RTT RTt ?[RRT R RRT RtMT RTRsRTRRT UR RT# 

SrfRRT ft^R tu RT^RTI 

RR5 HR RTRt f fRT RTfRiTRoR RTfRRTTTRT tf RRTRt tl 3RTT 
%R tt Rt Rt H#‘ 3RRTRt RT fURR R fRTTTt <|T-RTM U $R R RRTfRR 
fRTRT RT RRTRT tl 3RTT RRRt t Rit| RRl^RUR RTSRRRR-fRRR RT RfR 
RRRtRT 3TTR Rt RR fRRR RTt RTRTRt 3 RR fRTRT RT RRTRT tl RHt RT 
RTRf RTt RTRt Rif RT°[R |TR RIRRftRRT RTT TRRR RRRT RfRRT Rtf tl 




MICROWAVE RECEIVER 

RlfRft^R RRIcH 
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TJScft qq ft Midi W, qq tfeR-tdR d J ll<=K qqq qtf 
qtqTI 3TdftSI f wm. tldR-tdR qt ^RadT q^ «rsl tltll WT^ qqqq 
$qq>df qq> qt 41 d qq til ifel T^ 4ld< -t-M-frl H|cK 44ld t q^t! qfl 
ftqdl 3 h i ^T fl RRSiq qtt tttll vSh 4> %q 3T?rft^ t d,4dl H|cR 44ld 
M #1 mH ddldR Tja^t qt mR^HI qtt 3TR qm f ftqdl qt 

wit tl ^nft t#ii 

31%% f qq w ^ RMd)M{ M q tq^f-qqntf qqte 

■Sld< qq ■telt d^ffR 3Tn37TT I qR 1 J2qlqiqt f?R ■Hid Rch-sl-5'dKl dtl-S 

■sid< qq <a4 - dchl sfR d-sid^ d5Ml" x R <a4 oh<d 'I ' - 1 qi? 

qt H^ild Rhhi dn^I <sildl t - tqi qtl d-Kdl I 3FR ft»4l d<l=b tl qq 
1 jMl T R dlid TShiFhcI qq H=h cfl ft>< 'M'jdil , 2=hl, ^«SHldl slk 4 J 1 
qqTql' qft qqqT qq qr4 t qq qqft qR qqtd W f f^cl dTT RTq>t 

tl 

fq RR qq qq TRTdR qql t 1% qq 4ftd 4ld<-doMl[ qR 
STTf^RT Rtl ^ qq? qq SffifW t Hddl ft Midi 'Hi T®HI PhcI qq H I R1 cfq 

qq? f \ RRqq t % 4qiFdqq t ft 4ft d ^’WRT-'CPJ3F qt d=Ml=b qq 
<5 h4R| rDRsT RdHI til ?TW cT^T dMR qq Held , RR-qTS sf|R q> 

3-Rq 4chfdH=h qTqT W\ tl q$cK tfapT -hIoi qiqi 

3FK qq tl Id qtl qtdl t ftqcl tq qiR qiq cfl ffeR 
qf ffeqt tl tlq qft ^TTt Wl #rftl ftR TJ«4t TR ^ ^ Sn\i 

Rhddd wt 'gRftl fts^cl 1111 '^TT Midi ^T 51^-Sldd sftT 3H|0HHlMld ^ cfe 

Rl^TI 

^i^Nd ^ ^ ■qcF ^dd(ld ti ■qr ^r 3tr#3f w 
rtt«t fHd=K ftn: qpt «Rral ti w q%qi tf ft Midi w 3TdnqT sjk qp5 
qtf ^WHid tRn ti sjk ^ ft Midi Rjt qt «jq ^ fq#n1 wf ^rttf 
Wff ddldK ■iMd-*! Tttll 

dl^tNd ftwteF tq t sjk sjWHId t IsRKI 
ti srrapfl ^ di^tNd qrf ^oTT f 4^5 d>i4d^iMicRHi^ tr rtt^ 
few tfl^d t^T ^Ft tl srfe t sfR ^ sfT^ 
qpft sjk diftd-^iMicHHi^ t - <m 'feRm eft *ti 

■hI<-*mi[ ctxsi ^ sadK dtt tl 3FR dHd HV-doMlf 3-IHdld 

qt ^Tffe 3fR -fergn 5RRT i tl tf WdT t q«tl qR TT^ff qq 'qffe^T 
SRTfe 14 vh 1 tl dild t q>s1 3Tfqq) diddel tldl I 
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WINDMILL ON BUILDING 

^TR<T XR Wfr LlcH-dcKbl ( Gfcflw ) 



3TrT 
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